Qualitative arguments are used to estimate the ratio of excitation energies between heavy and light fragments for asymmetric heavy-ion collisions. The value of this quantity is linked to the relative role played by inelastic and transfer degrees of freedom and thereby to an approximate function of the total kinetic energy loss. A numerical analysis that confirms the trends anticipated by the simple arguments is performed for the reactions 56Fe+ U and 86Kr+208pb at bombarding energies in the laboratory of 476 In what follows we shall refer to them as inelastic modes albeit they should be considered as generalized ones given the large amount of particle transfer that occurs simultaneously with the deformation of the nuclear volumes. Perhaps it is timely to make a simple estimate of the magnitude of these effects as they do not scale with mass number in the same way as the statistical transfers do.
Qualitative arguments are used to estimate the ratio of excitation energies between heavy and light fragments for asymmetric heavy-ion collisions. The value of this quantity is linked to the relative role played by inelastic and transfer degrees of freedom and thereby to an approximate function of the total kinetic energy loss. A numerical analysis that confirms the trends anticipated by the simple arguments is performed for the reactions 56Fe+ U and 86Kr+208pb at bombarding energies in the laboratory of 476 and 1565 MeV, respectively.
In many heavy-ion collisions a large fraction of the energy initially available in the relative motion of the nuclei is converted in intrinsic excitation energy of the reacting fragments. The question of the approximate division of this total kinetic energy loss between the fragments has attracted considerable interest from early stages in the study of these phenomena.
This was in part motivated by the belief that an understanding of the ratio in which the excitation energy was deposited in the two colliding ions would help to identi- follows we shall refer to them as inelastic modes albeit they should be considered as generalized ones given the large amount of particle transfer that occurs simultaneously with the deformation of the nuclear volumes. Perhaps it is timely to make a simple estimate of the magnitude of these effects as they do not scale with mass number in the same way as the statistical transfers do.
A key ingredient to address this problem lies on the relative importance of these two mechanisms in the total energy dissipation. Although this question has been widely debated there is no conclusive answer yet. Calculations which take both processes explicitly into account9 showed a rather even share in the total energy loss between inelastic and transfer modes. Beyond these simple order-of-magnitude results one expects a transition from a situation in which inelastic processes dominate for small energy loss and for energies not too high over the Coulomb barrier to conditions in which particle transfer takes over for large energy losses and very high bombarding energies. In what follows we denote by a the ratio Etransfer A= where E'= E;"", l"", + E", ", f" is the total excitation energy.
The number and multipolarities of the different degrees of freedom of the nuclear surfaces in both fragments is roughly the same, independent of their size. Thus, one can estimate the ratio between the inelastic excitation of the heavy and light fragments by 'considering just a given state for either nucleus. The energy accumulated by one such mode n can be written as where F"(t) stands for the time-dependent function which induces the excitation of the state. Let us focus our attention on the A dependence of the previous expression. .
For collective surface modes the function F"(t) is of the form F"(t) = /to)"/2C"RBU(r (t) )/Br
Since the trajectory of relative motion and the ion-ion potential U(r) is common for both reaction partners the A dependence is contained in the square root and radius factors. Leaving Table I of Ref. 8 . The simplest procedure would be to calculate the average trajectories as a function of the impact parameter and then to unfold the ratio of excitation energies as a function of the total kinetic energy loss. However, since the ratio of energies EH/Et', is not expected to be in one-to-one correspondence with the partial wave number, we have performed the calculations in such a way as to obtain the magnitude of the fluctuations which originate in the coupling to the surface modes (for details cf. , e.g. , Refs. 8 and 12). In Fig. 2 the results for the reacion s6Fe+ U at 476 MeV are shown in comparison with the experimental data of Ref. 4. The estimates for the spread around the average results (empty circles) are indicated by dotted lines. We have also performed calculations for the same system at higher bombarding energies which show a gradual increase of the value for the ratio EH/EL", as expected from the simple arguments illustrated in Fig. 1 .
In Fig. 3 Since the expected widths from statistical origins are relatively small, evidence for large fluctuations may confirm the importance of quantal effects in the process.
In summary, we find that qualitative arguments, confirmed by model calculations, provide a simple way to estimate the sharing of excitation energy between the fragments in heavy-ion collisions. 
